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(54) Data processing system 

(57) A data processing system 
involving visual comparison of an 
object 1 such as a building with 
information contained in a diagnostic 
manual 3 or similar printed material. 
The comparison is a visual one and 
will usually be a step-by-step 
comparison between individuaf 
aspects of the object and 
corresponding information given in 
the diagnostic manual. The 
diagnostic manual contains bar-codes 
7. each of which is unique to a 
particular aspect involved In the 
inspection and comparison 
previously referred to. The person 
conducting the inspection selects 
codes 7 as appropriate during the 
course of the inspection and cau^s 
the code information to be 
transmitted to a data processor 20. 
Pre-established information 4 from 
another source is also received by 
the data jsrocessor and the two 
groups of received Information are 
related so as to produce an output 6 
comprising useful data, representing 
the cost and/or time required for 
replacement or repair of part(s) f the 
building. 
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RF61 M-^^^ Refix loose flashing.. 

RF62 M Replace damaged flashing with new. 

RF63 M Refix loose gutter. 

R F64 M Replace damaged gutter with new. 

RF65 NO Refix loose downpipe. 

RF66 M Replace damaged downpipe with new. 

• -RF67 NO Repair damaged connection to drain. 

% 

RF68 NO Repair damaged rainwater head 
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SPECIFICATION 

Data processing system 

5 This invention relates to systems which re- 
ceive, possibly store, and process information. 
Such systems are commonly referred to as 
data processing systems and generally involve 
the use of electronic processing equipment. 
TO Data processing systems are used for a 
wide variety of purposes, but their application 
is generally limited by the extent of human 
intervention necessary to identify and/or clas- 
sify information to be processed by the sys- 
15 tern and/or interpret data retrieved from the 
system processing section. Because of those 
limitations, electronic data processing has re- 
mained unavailable in many fields of endeav- 
our which could benefit from rapid and accu- 

20 rate processing of information. 

Example situations to which electronic data 
processing has so far enjoyed limited applica- 
tion are those invofving maintenance and/or 
repair assessments. Such assessments are 

25 generally highly labour intensive because of 
the need for manual inspection of the matter 
to be maintained or repaired, and manual re- 
cordal and evaluation of the information gath- 
ered in the course of that inspection. Further- 

30 more, because of the nature of the exercise, it 
is generally necessary for the inspection to be 
carried out by a suitably qualified person. 

It is an object of the present invention to 
expand the useful application of electronic 

35 data processing to situations involving com- 
plex items of information. It is a further object 
of the invention to provide a convenient to 
use and effective processing system for main- 
tenance and/or repair assessments. 

40 A system according to the invention can be 
applied to a wide variety of situations other 
than those involving maintenance and/or repair 
assessment. Furthermore, in the case of such 
assessment situations, the assessment may 

45 relate to maintenance and/or repair for any of 
a variety of purposes such as for buildings, 
other structures, equipment, machinery and 
other plant. It will be convenient to hereinafter 
describe the invention with panicular reference 

50 to the maintenance and repair of buildings 

such as school buildings, but as will be appar- 
ent from the foregoing^ that is an example 
application only of the invention. 
According to one aspect of the present in- 

55 vention, there is provided a diata processing 
system including use of means for storing in- 
forrhation, data processing means, and an in- 
formation source which provides a visually re- 
cognisable identificatioa of each f a. number 

60 of aspects of an object and allocates a unique 
code to each such aspect, said system involv- 
ing electronic storage of pre-established infor- 
mation in said information storing means, 
visual inspection of a said object, visual refer- 

65 ral to said information source as required dur- 



ing said inspection to determine the said code 
of at least one said aspect of said inspected 
object, transmitting a signal which is represen- 
tative of said determined code to said data 

70 processing means, causing said data process- 
ing means to relate said signal to said pre- 
established information so as to thereby pro- 
duce useful data, and extracting said -useful 
data from said data processing means. 

75 According to a further aspect of the inven- 
tion, there is provided a data processing sys- 
tem including the steps of electronically' stor- 
ing pre-established information, gathering addi- 
tional information by visual inspection of an 

80 object, referring to a pre-prepared information 
source which allocates a unfque code to. each 
of several aspects of a said object, visually 
comparing said gathered information with in- 
formation contained in said information source 

85 and selecting at least one said code as a con- 
sequence of that comparison, and causing 
data processing means to electronically pro- 
cess said pre-established information together 
with information representative of said se- 

90 lected code so as to thereby produce useful 
data. 

An embodiment of the invention is de- 
scribed in detail in the following passages of 
the specificaton which refer to the accom- 
95 panying drawings. The drawings, however, are 
merely illustrative of how the Invention might 
be put into effect, so that the specific form 
and arrangement of the various features as 
shown is not to be understood as limiting on 
100 the invention. 

In the drawings: 

Figure 1 is a block diagram of one system 
according to the invention. 

Figure 2 is an illustration of a typical page 
105 of a diagnostic manual forming the information 
source of the system of Figure 1, 

Figure 3 is an illustration of another page of 
the diagnostic manual. 
Figure 4 is a view similar to Rgure 1 but 
110 showing the system in more detailed form. 

The block diagram of Figure 1 is representa- 
tive of a typical system according to the in- 
vention. The block 1 marked "object" repre- 
sents the object to be inspected and for 
1 15 which repair and/or maintenance is to be as- 
sessed. In the example situation under discus- 
sion, the object 1 is a building. The block 2 
marked * 'inspection and referral" represents 
the person making the inspection of the object 
120 1 and who initiates certain actions as herein- 
after discussed. The block 21 marked "com- 
parison of information" is representative of 
the activity involving comparison f certairn as- 
pects of the object and information relating to 
125 those aspects contained in the information 
source. The activity represented by bl ck 21 
is generally visual and mental activity. 

A system according to the invention is char- 
acterised by the simplification of the informa- 
130 tion gathering process so that relatively com- 



plex pieces of information can be introduced 
into the system with relative ease. For that 
purpose pieces of information are coded and 
in some cases are identified in a user's kit by 
5 visual aids so that a relatively unskilled person 
is able to identify and record the relevant 
pieces of information. In Figure 1, the user's 
kit is represented by the block 3 marked "in- 
formation source". The system is also charac- 

10 tensed in that there are two types of input 
data or information and that those two types 
are related to provide an output of a useful 
nature. One type of input is pre-established 
and is represented by block 4 in Figure 1, and 

.15 the other is initially unknown but is progres- 
sively gathered or established in the course of 
application of the system and is represented 
by block 5. 

Pre-established information 4 may include la- 

20 hour and material costs, and gathered infor- 
mation 5 may include activities which will in- 
cur such costs. The system processes and 
relates the two types of information so as to 
provide an output 6, perhaps on demand, 

25 which, for example, gives the time required 
and cost to complete a particular project. If 
the project is extensive, the output may pro- 
vide time and cost figures for individual stages 
and/or aspects of the project. The pre-estab- 

30 lished information 4 may be varied as required 
by appropriate input to the system. 

In the case of a system applied to the main- 
tenance and repair of buildings, Initiation of 
the system requires visual inspection of the 

35 building by a person having the capacity to 
note those aspects of the building requiring 
maintenance or repair. The system minimises 
the degree of skill required of that person by 
providing a document or a series of docu- 

40 ments which identifies the matters to be 

noted. For convenience, such matters will be 
referred to as actionable items and they are 
contained in the information source 3. 

Some actionable items as contained in the 

45 information source 3, can be satisfactorily 
identified by a written description. In other 
cases, a photograph or other form of illustra- 
tion may be provided to assist identification, 
and that may or may not have an accompany- 

50 ing written description. Figure 2 shows an 
example page of a diagnostic bulletin which 
forms the information source 3 in one em- 
bodiment of the invention. 

Each actionable item is identified by a uni- 

55 que code which is referred to as the "remedy 
code** in Figure 2. In a preferred form of the 
invention, that code is of the bar-code type, 
or another machine readabi type. Figure 3 
shows a typical pag of the diagnostic bulletin 

60 forming the information source 3. which has 
respective bar-codes 7 corresponding to each 
of the "remedy" codes of Figure 2. The code 
7 for each item may include a plurality of 
components which combine to form a discrete 

65 identification for the particular item. For 



GB2 197513A 2 



example, as shown , by Figure 4. each code 7 
may include a generic field component 

8 — e.g., window — a family component 

9 — e.g., frame — and a specific component 
70 10 — e.g., timber. There are many possible 

variations to that basic theme. The code 7 
may also include an action component 1 1 
which goes to the nature of the maintenance 
or repair required — e.g., replace, restore, 

75 paint, etc. 

The various actionable items may be identi- 
fied in printed or other visually recognisable 
form in the diagnostic bulletin which forms the 
information source 3. That bulletin may also 

80 include guidelines for use. 

Again taking the example of a building, the 
information source 3 may be divided into sec- 
tions each of which deals with a particular 
aspect of the intended maintenance and repair 

85 inspection. As shown in Figure 4, there may . 
be a primary section 12, a secondary section 
13. and a basic section 14. Figure 4 shows 
two groups (a) and (b), of such sections 12, 
13 and 14, since there may be a plurality of 

90 aspects of the building or object 1 which can 
. be sectionalised for inspection, purposes. Pri- 
mary sections 12 may include sections dealing 
with internal and external aspects respectively 
of the building. Secondary sections 13 may 

95 go to particular parts of the building such as 
walls and floors. Basic sections 14 may go to 
the detail of such particular parts such as sur- 
face finish and apparent faults. 

Within each basic section 14 there may be 
100 a number of actionable items, and as previ- 
ously stated each is identified by a unique 
code 7. Each actionable item might also have 
noted beside it a quantity prompt or code 15 
(Figure 3) which reminds the user that in addi- 
105 tion to basic identification, that item requires a 
quantity input. In Figure 3, the quantity 
prompt 15 is shown by the letters "M" and 
"NO". 

Assuming the code 7 for each actionable 

1 10 item is a unique bar-code, the user of the 

system will carry with him, in addition to the 
diagnostic bulletin or information source 3, an 
appropriate code reader 16 which is shown as 
pan of the code selection block 1 7 of Figure 

115 4. That reader 16 may be a bar-code reading 
wand of a known kind which responds elec- 
tronically to passage across a bar-code 7. 
That response includes storage of information 
characteristic of the particular code 7 which 

120 has been read, and that information is stored 
in a retri vable manner. 

The reader 16 preferably also has a key- 
board which can be used for a variety f func- 
tions. That keyboard may be used to intro- 

125 duce an initiating command into the system. It 
may be used also for introducing background 
data such as the date of the inspection and 
the location and identity of the building in- 
spected. A funher possible use is to introduce 

130 quantity information such as size, area, vol- 
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ume, or number, for a jDartlcular actionable 
item. Such quantity information, however, 
could be generated by bar-codes, or other 
codes, additional to the actionable item codes. 
5 Figure 4 includes a block 18 marked "addi- 
tional infonnation" which may include quantity 
information of the foregoing kind. 

An example reader 1 6 of the foregoing kind 
Is the "Telxon" PTC-701 portable tele-tran- 

10 saction bar-code reader.. Other readers of suit- 
able form and operation are obviously usable 
in a system according to the invention. 

The reader 16 will usually have a limited 
storage capacity and consequently it is prefer- 

15 able to select one having sufficient memory 
for the task to be performed. In one form of 
the system according to the invention, the 
data which is progressively gathered by use of 
the reader is stored by the reader or an asso- 

20 ciated mini or microprocessor 19 (Rgure 4). 
Pre-established information 4 as previously re- 
ferred to, however, may be stored at another 
and possibly remote facility, which in Rgures 
1 and 4 is shown by the block 20 marked 

25 "data processing". In such a case, provision 
is made for transmitting the gathered data 
from the storage unit 19 to the other facility 
20 for processing. 
Transmission of the foregoing kind may be 

30 direct such as through a telephone line, or it 
may be indirect. In the latter case, the data 
gathered by the reader 16 is dumped either 
progressively or as a complete package, into 
an appropriate storage unit 1 9 which is subse- 

35 quentiy used for transmission to the other fa- 
cility 20. That transmission can be effected in 
any appropriate fashion. 

The gathered data may be retrieved as re- 
quired either separately from the pre-estab- 

40 lished information 4 or after combination with 
that pre-established information 4. Also, such 
retrieval may involve selected parts only of 
the data, whether It be the gathered data an- 
d/or the pre-established data. 

45 It will be apparent from the foregoing that a 
system as particularly described involves the 
following steps: 

(a) visual inspection of an object of Interest, 

(b) breaking that inspection into a series of 
50 predefined tasks, each of which is concerned 

with a particular actionable item of the object 
of Interest, 

(c) as each Inspection task is conducted, 
relating the item inspected to a preprepared 

55 description and/or illustration of an item of 
the same kind and which has a unique code 
associated therewith, 

(d) electronically storing and/or transmitting 
a signal which is representative of the code of 

60 an inspected item which Is thought to require 
action such as maintenance or repair, 

(e) electronically storing and/or transmitting 
another signal which is representative of the 
size and/or number of the inspected item re- 

65 ferred to above and which modifies the first 



signal to produce a resultant which Identifies 
the item and its size and/or quantity, and 

(f) relating that resultant to pre-established 
and electronically stored data to produce an 

70 output which is representative of - the time an- 
d/or cost involved in taking the action referred 
to in (d) above. 

The system therefore produces a package 
of information which constitutes an assess- 

75 ment of the condition of a particular item or a 
group of items, and further provides an esti- 
mate as to the likely time and cost required to 
restore that condition to an acceptable level if 
such restoration Is considered necessary. It Is 

80 therefore possible to substantially reduce the 
time and effort necessary to produce mainte- 
nance and repair estimates, particularly for 
large stnjctures or installations. 

It is a feature of the system that a relatively 

85 unskilled person can carry, out the inspection 
.and input the information gathered in the 
course of that inspection. Furthermore, be- 
cause of the aids provided for Identifying ac- 
tionable items and Inputting relevant Informa- 

90 tion, the inspection can be carried out in much 
quicker time than under conventional proce- 
dures. That time could be reduced still further 
by adoption of additional aids such as sonic 
measuring devices which input, directly into the 

95 electronic part of the system. 

Various alterations, modifications and/or .ad- 
ditions may be introduced into the construc- 
tions and arrangements of parts previously de- 
scribed without departing from the ambit of 
100 the invention as defined by the appended 
claims. 

CLAIMS 

1 . A data processing system including use 
105 of means for storing Information, data pro- 
cessing means, and an information source 
which provides a visually recognisable identifi- 
cation of each of a number of aspects of an 
object and allocates a unique code to each 

1 1 0 such aspect, said system involving electronic 
storage Of pre-established information in said 
Information storing means, visual Inspection of 
a said object, visual referral to said Informa- 
tion source as required during said inspection 

115 to determine the said code of at least one 
said aspect of said Inspected object, 
transmitting a signal which is representative of 
said determined code to said data processing 
means, causing said data processing means to 

1 20 relate said signal to said pre-established infor- 
mation so as to thereby produc us fut. data, 
and extracting said useful data from said data 
processing means. 

2. A system according to claim 1, wherein 
125 said code is a machine readable code, and 

code reading m ans is used to read said de- 
termined code and produce said code signal. 

3. A system according to claim. 2, wherein 
said code reading means includes a facility 

130 whereby additional informati n relating to said 
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inspected object can be introduced into said 
system on a selective basis and passed to 
said data processing means so as to influence 
the nature of said useful data. 

4. A system according to any preceding 
claim, wherein additional information derived 
from said inspection of the object is converted 
into electronically transferable data, and said 
electronically transferable data is received by 
said data processing means and is related to 
data communicated to said data processing 
means by said signal so as to thereby influ- 
ence the nature of said useful data. 

5. A system according to any preceding 
claim, wherein said information source in- 
cludes primary Information, secondary Informa- 
tion and basic information for at least one 
said aspect. 

6. A system according to any preceding 
claim, wherein each said code includes two or 
more components of a group of components 
comprising a generic field component, a family 
component, a specific component and an ac- 
tion component. 

7. A system according to any preceding 
claim, wherein said information storing means 
forms pan of said data processing means. 

8. A data processing system including the 
steps of electronically storing pre-established 
information, gathering further information by 
visual inspection of an object, referring to a 
pre-prepared information source which allo- 
cates a unique code to each of a number of 
aspects of a said object, visually comparing 
said gathered information with information 
contained in said information source and se- 
lecting at least one said code as a conse- 
quence of that comparison, and causing data 
processing means to electronically process 

40 said pre-established information together with 
information representative of said selected 
code so as to thereby produce useful data. 

9. A system according to claim 8, wherein 
said pre-established information is variable in- 
formation and comprises a plurality of bits of 
information. 

10. A system according to claim 8 or 9, 
wherein said further information is gathered on 
a step-by-step basis, individual pieces of that 
further information comprise respective said 
aspects and are compared with respectively 
relevant parts of said information source, and 
a said code is selected for each said aspect 
as that aspect is considered so that there is a 
progressive selection of said codes. 

1 1 . A maintenance and repair assessment 
procedure involving use of a system according 
to claim 8. wherein said pre-established infor- 
mation includes labour cost and material cost 
information, and said gathered information in- 
cludes information identifying the object to be 
maintained/repaired, information concerning 
the nature of components of that object re- 
quiring maintenance/repair, information con- 
cerning the nature of materials involved in the 
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maintenance/repair, and information concern- 
ing the nature of the required maintenance/re- 
pair. • 

12. A procedure according to claim 11, 
wherein additional information of a quantitative 
nature is added to said gathered information 
as required. 

13. A procedure according to claim 1 1 or 
12, wherein a said code includes components 
for each of the various parts of said gathered 
information. 

14. A data processing system substantially 
as herein particulariy described with reference 
to what is shown in. the accompanying draw- 
ings. 
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